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1 L STATEMENT OF QUALIFICATIONS
2 Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
3 A My name is Christopher C. Thomas. My business address is 208 S. LaSalle Street, Suite

a 1760, Chicago, IL 60604-1003.

6 Q. WHAT IS YOUR PRESENT OCCUPATION?

7 A I am employed by the Citizens Utility Board (“CUB?”) as the Director of Policy. My

8 duties include development of CUB’s policy positions, filing expert testimony before the
9 Illinois Commerce Commission (“ICC” or “Commission”) on CUB’s behalf, and

10 management of the Policy Department. My responsibiiities also include serving as

11 CUB’s voting representative to the PJM member committee and working to develop

12 consumer sector positions within the MISO Advisory Committee.

13

14 Q. PLEASE SUMMARIZE YOUR PROFESSIONAIL EXPERIENCE.

15 Al My professional career includes eight years as a utility regulatory economist. I started my

16 career as a regulatory economist in the Telecommunications Department of the Missouri
17 Public Service Commission (“MoPSC”). While with the MOoPSC, 1 filed testimony or

18 affidavits in 11 different dockets. Ibecame a CUB employee in September 2004, and have
19 filed testimony before the ICC in numerous dockets. CUB Exhibit 1.01, attached to this
20 testimony, is a list of the dockets in which I have filed testimony and a brief description of
21 . the nature of each docket.

22

23
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PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND.
I have a Bachelor's degree in Business Administration with a concentration in Finance
and a minor in Economics from Truman State University, and a Master’s degree in

Economics and Finance from Southern Illinois University, Edwardsville.

PURPOSE OF TESTIMONY
WHAT IS THE PURPOSE OF YOUR TESTIMONY?
The purpose of my testimony is to address the expansion of the Nature First program that
Commonwealth Edison Company (“ComEd” or “the Company”) has proposed to meet
the demand response standards of Section 12-103(c) of the Public Utilities Act (“PUA”
or “the Act”). This Section reguires electric utilities to implement “cost-effective
demand response measures to reduce peak demand by 0.1% over the prior year for
eligible retail customers.” 220 ILCS 5/12-103(c). There are two general problems with
the Company’s plan and supporting testimony:-
|} Cost estimates provided for the Nature First expansion, which ComEd
used to develop the revenue requirement that it proposes to recover
through Rider EDA, appear. to be inflated.
2) Rider EDA does not appear to include all offsetting revenues that Co.mEd
could receive ﬁom the PIM Interconnection LLC (*PJM™), energy

markets.
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WHAT IS COMED’S NATURE FIRST PROGRAM?

Nature First is an air conditioner cycling program for residential customers with central
air conditioning units. Essentially, ComEd installs a radio-controlled switch on the
compressor of each paﬁicipant’s central air conditioner. This switch allows ComEd to
turn the compressor on and off dpring for short periods of time on peak summer days

(commonly referred to as cycling). In return, customers receive bill credits for

| participating in the progfam, depending on their level of paﬁicipation, which are funded

by revenues from the PJM administered wholesale markets. Cycling air conditioners
reduces load during peak times and acts as a relief valve against stress on the distribution
system. Using an air conditioner cycling program to reduce demand during peak times

also reduces electricity prices.

ARE YOU CONCERNED ABOUT THE IMPACT THAT DIRECT LOAD
CONTROL WILL HAVE ON CUSTOMER COMFORT?

Of course. Customer comfort is one of CUB’s foremost concerns. However, studies
have found that direct load control can achievé significant peak load reductions without
moving outside of the comfort zones established by the American Society of Heating,
Refrigerating, and Air Conditioning Engineers (ASHRAE) basic comfort guidelines. See
CUB Exhibit 1.02 (Good Sense presentation, Slide 6); CUB Exhibit 1.03 ( Jason Black
Paper, Figure 5). These studies show that a cycling program may impact temperature

levels within a structure by 1 to 3 degrees, well within the ASHRE guidelines. /d.
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71 III. COMED’S NATURE FIRST EXPANSION COST ESTIMATES APPEAR TO BE

72 INFLATED

73 : :
74 Q. WHAT PROBLEMS HAVE YOU IDENTIFIED WITH COMED’S PROPOSED
75 COSTS TO EXPAND THE NATURE FIRST PROGRAM?

76

77 A.  There are two problems with the cost estimates presented by Mr. Eber:

78 1) The proposed one-time operation and maintenance (“O&M”) promotional
79 cost to acquire new Nature First customers would allow the company to
80 | over-recover its costs.

81 2} Mr. Eber inappropriately escalates O&M expenses by 2.5% to adjust for
82 inflation, without considering productivity gains.

83

84 Q. WHAT IS THE ONE-TIME O&M PROMOTIONAL COST?

85 A According to Mr. Eber, one-time O&M costs include a one-time promotional cost of $80
86 per participant. Mr. Eber goes on to say:

87 ComEd plans to expand the Nature First program to the level

88 required to meet the statutory goals by increasing promotion of the

89 program and outreach to customers. As we have done in the past,

90 ComEd will continue to use demographic information to send

91 direct mailings that specifically target those customers likely to

92 have the correct home configuration for the program. ComEd Ex.

93 3.0atL. 165-169.

04

95 - Q. WHAT PROBLEMS HAVE YOU IDENTIFIED WITH THE PROPOSED ONE-
96 TIME O&M PROMOTIONAL COST?

97

98 A. There are two problems. First, it seems excessive. According to ComEd Ex. 3.1, using

99 this assumed $80.00 per customer, total promotional costs would equal $647,334 in 2008,
100 $630,975 in 2009, and $579,585 in 2010. This is a huge promotional campaign, well in
101 excess of the “direct mailings that specifically target those customers likely to have the
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correct home configuration for the program” which Mr. Eber discusses. The company is

| proposing to sign-up between 6,900 and 8,100 customers per year. Based on the

generous cost estimate of $1.00 per mailing, this equates to a 1.20 to 1.25% return rate,

‘which is far lower than the company should reasonably expect. As [ will discuss below,

it is reas;onable to éxpect many more customers to be interested in signing up for the
program. When asked to support this estimate in CUB Discovery Request 1.19 (CUB
Ex. 1.04), the company responded that the estimate is based on “ongoing confidential
negotiations.” Clearly, more detail is needed to support this cost. The Commission
cannot ensure that rates arc just and reasonable if the Company’s. only basis for those

rates is a secret negotiation. ComEd’s rebuttal testimony must rectify this issue.

Second, ComEd proposes to recover the $80.00 promotional cost from every customer
that signs up for the program. Thus, if ComEd is successful, and signs up more than the
targeted number of new Nature First customers, it will recover $80.00 for each customer

over its target, even though it did not incur any additional cost to acquire them. To

_rectify this, the Commission must limit the recovery of the one-time promotional O&M

cost to only the number of customers targeted by ComEd’s marketing efforts.

Q. IS IT REASONABLE TO EXPECT THAT COMED MAY EXCEED ITS
PROJECTED TARGETS FOR THE NATURE FIRST EXPANSION?

A. Yes.  In its energy efficiency and demand response filing, the Ameren Illinots Utilities
have proposed a residential demand response program similar to ComEd’s Nature First

ICC Docket 07-0540 5 : CUB Ex. 1.0




125 program. Ameren’s filing indicates that “[a] customer hit rate of 7 to 10% 1s considered

126 typical.” Docket No. 07-0'539, Ameren Ex. 2.1 at 102.

127

128 ComkEd’s current Nature First program only has approximately 57,000 Castomers

129 (ComEd Ex. 3.0 at L. 148), or approximately 1.7% of ComEd’s 3.4 million residential
130 customers. It is reasonable to expect that, with the promotional activity that ComEd has
131 p;oposed, there may be as many as 180,000 additional customers willing to sign up for
132 the program ((7% - 1.7%)* 3.4 million custorﬁers). Such an outcome seems entirely
133 likely, given fhe recent focus on energy rates and the bill credits that customers can

134 receive by signing up for Nature First. -

135

136 Q. WHY IS IT INAPPROPRIATE TO INCLUDE INFLATION IN THE O&M COST
137 ESTIMATES? _ '

138

139 Al Mr. Eber’s proposed O&M costs include an inflation escalation factor of 2.5% for both

140 “One Time O&M Promotional Costs™ and “Annual Ongoing O&M Cost for IT and

141 Switch Maintenance and Repair.” ComEd Ex. 3.1. This is inappropriate because it

142 increases costs without similarly recognizing the cost savings that the company will

143 undoubtedly receive from productivity gains. According to the Bureaun of Labor

144 Statistics most recent release of “Productivity and Cost By Iﬁdustry: Selected Service-

145 Providing and Mining Industries, 2005,” unit labor costs for power generation and supply

146 utilities (NAICS number 2211 - which I understand to include electric power generation,

147 transmission and distribution functions) actually fell by 3.7% between 2004 and 2005.

148 The Commission cannot include cost increases in a rider without the offsetting symmetric
ICC Docket 07-0540 6 | CUB Ex. 1.0
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cost savings that occur through productivity gains. Collecting the costs of the program
through the rider, with an annual true-up, assures that the company will already be
recovering inflation, offset by productivity. Thus, including ComEd’s proposed one-

sided inflation adjustment will lead to over-recovery of costs.

RIDER EDA DOES NOT INCLUDE ALL OFFSETTING REVENUES THAT
COMED COULD RECEIVE FROM PIM ENERGY AND CAPACITY MARKETS -

HOW DOES RIDER EDA FAIL TO INCLUDE ALL OFFSETTING REVENUES
FROM PJM?

Mr. Crumrine’s testimony (ComEd Ex. 5.0 at L. 195-198) discusses how ComEd’s Rider
EDA Cost Recovery Tariff {Appendix F to ComEd Ex. 1.0) includes the PJM revenues
from the incremental expansion of the Nature First Program. However, it is not clear
from ComEd’s filing that the company intends to maximize the révenue it receives from

PIM to the benefit of customers.

WHAT EVIDENCE IS THERE THAT COMED DOES NOT INTEND TO
MAXIMIZE REVENUES FROM PIM?

In his testimony, Mr. Eber states:

Q. Should the fact that Nature First is not dispatched
every year affect whether ComEd uses the program to meet
its statutory goals of a 0.1% reduction in peak demand per
year?

A. No. Calling the program unnecessarily during the
summer would drive up the marginal costs of the program.
It is likely that increasing the number of times the Nature
First Program participants are called during a summer
would decrease customers’ willingness to participate in the
program for the amount of incentive currently provided and

ICC Docket 07-0540 7 CUB Ex. 1.0




181 increase the chum rate of program pasticipants. ComEd

182 Ex. 3.0 L. 199-210.

183

184 Mr. Eber’s answer indicates that ComEd will not attempt to maximize energy market
185 revenues by self-scheduling Nature First load reductions.

186

187 Q. WHAT DO YOU MEAN BY ENERGY MARKET REVENUES?

88 A Energy market revenues are revenues that ComEd could receive from PIM’s economic

189 demand response program by cycling switches, This is explained in more detail in

190 ComEd’s Response to CUB Discovery Request 1.09:

191 In 2007, ComEd enrolted Nature First in both PIM’s capacity

192 program and PIM’s economic demand response program. The

193 economic demand response program allows ComEd to self-

194 ' schedule demand response events and provides for energy

195  payments. The energy payments for the maximum number of -

196 events allowed under Rider AC7 in 2007 (i.¢., 20 events) are

197 estimated in the attached spreadsheet (CUB 1.09 Attach 1). In

198 preparing the attached spreadsheet, ComFEd used the hottest twenty

199 summer weekdays, The estimated energy payment from PIM if

200 the Nature First Program were called for the maximum mumber of

201 events in 2007 would have been $527,308.

202 ' CUB Ex. 1.05, ComEgd Response to CUB 1.09.

203

204 ComEd’s data response shows that, in 2007, ComEd could have received approximately

205 $10.41 per kW of capacity 1f it had called the program during the hottest twenty summer

206 weekdays. ($10.41 =$527,308 / 54,977 kW of capacity). This means that fatling to use

207 the program during the summer would forego more that $100,000 in annual revenue that

208 could be used to offset the cost of the program. Multiplying ComEd’s program targets by

209 $10.41 per kW equates to approximately $121,817 in energy revenue in 2008, $115,842
10 in 2009, and $103,818 in 2010. This revenue will vary each year as epergy prices
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211 change, but represents a significant amount of ComEd’s total annual revenue requirement

212 for the program. For example, in 2010, when costs are highest and revenues are lowest,
213 estimated energy revenues of $103,818 would equate to 8.79 % of the $1,180,787 total
214 revenue requirement billed to customers. ComEd Ex. 3.1 (revenue requirement).

215

216 Q. WHAT SHOULD THE COMMISSION DO TO REMEDY THIS PROBLEM?

217 Al The Commission should order ComEd to schedule demand response events for Nature
218 First to maximize energy revenues. The Company faces two problems that must be
219 recognized. First, ComEd cannot know exactly when the hottest 20 days will occur.
220 Second, the program must be available whenever PJM c.a,lls a reliability event. The
221 Company should use its best judgment in scheduling events to balance PJM’s need for
222 program availability and its best estimates of the timing of the hottest days of the year,
223 while striving to maximize the energy revenues received from the PJM energy markets.
224

225 Q. HOW DO YOU ADDRESS MR. EBER’S CONCERNS THAT CALLING THE

226 PROGRAM UNNECESSARILY WOULD DRIVE UP PROGRAM COSTS AND
227 DECREASE CUSTOMERS’ WILLINGNESS TO PARTICIPATE?
228

229 A ComEd has not sufficiently supported these concerns. In discovery, we asked ComEd to

230 provide all documents and studies supporting these statements, and the company was
231 unable to do so. See CUB Ex. 1.06, ComEd Response to CUB DR 1.13 and CUB Ex.
232 1.07, ComEd Response to CUB DR 1.15. Accordingly, these unsupported assertioﬁs
233 should not prevent the Commission from returning the large potential revenues available
234 to offset the cost of the program to customers.

235

1CC Docket 07-0540 9 CUBEx. 1.0




236 V. CONCLUSION
237 Q. PLEASE SUMMARIZE YOUR TESTIMONY.

238 A ComEd’s estimate of the cost of the Nature First expansion, which ComEd proposes to

239 recover through Rider EDA, appears to be inflated. The proposed one-time operation and
240 maintenance (“O&M”) promotional cost to acquire new Nature First customers would
241 allow the company to over-recover its costs, and ComEd inappropriately escalates O&M
242 expenses by 2.5% to adjust for inflation, without considering productivity gains. In

243 addition, Rider EDA does not appear to include all offsetting revenues that ComEd could
244 receive from the PJM Interconnection LLC (*PJM”), energy market. These problems
245 should be fixed 1o ensure that Illinois customers receive the maximum value from the

246 Nature First expansion proposed in this docket.

247

248 Q. DOES THAT CONCLUDE YOUR TESTIMONY?

249 A, Yes.

1CC Docket 07-0540 10 CUB Ex. 1.0
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Docket Summary for Christopher C. Thomas

Hlinois Commerce Commission Docket No.07-528
Commonwealth Edison Company, Petition for Approval of Initial Procurement Plan
On Behalf of: The Citizens Utihity Board

Illmms Commerce Commission Docket No.07-527
Central Illinois Light Company, d/b/a Ameren CILCO; Central lilinois Pubhc Service
Company, d/b/a [llinois Public Service Company, d/b/a Ameren CIPS; and Iilinois Power
Company, d/b/a AmerenlP, Petition for Approval of Initial Procurement Plan

On Behalf of: The Citizens Utility Board

Illinois Commerce Commission Docket No.07-0242 (cons.)
North Shore Gas Company and Peoples Gas Light and Coke Company Proposed general

increase in natural gas rates
On Behalf of: The Citizens Utlhty Board and the City of Chicago

Illinois Commerce Commission Docket No.07-0166
Commonwealth Edison Company Investigation pursuant to Section 9-250 of the Public
Utilities Act of Rate Design ‘

On Behalf of: The Citizens Utility Board

Illinois Commerce Commission Docket No.07-0165
Central Illinois Light Company, d/b/a Ameren CILCO; Central Illinois Public Service
Company, d/b/a Illinois Public Service Company, d/b/a Ameren CIPS; and Illinois Power
Company, d/b/a AmerenlIP Investigation pursuant to Section 9-250 of the Public Utilities
Act of Electric Rate Design

On Behalf of: The Citizens Utility Board

IHlinois Commerce Commission Docket No.06-0800
Investigation of Rider CPP of Commonwealith Edison Company, and Rider MV of
Central Illinois Light Company d/b/a AmerenCILCO, of Central Iltinois Public Service
Company d/b/a AmerenCIPS, and of Illinois Power Company d/b/a Ameren]P, pursuant
to Commission Orders regarding the Illinois Auction

On Behalf of: The Citizens Utility Board

Illinois Commerce Commission Docket No. 06-0691 (cons.)
Central Illinois Light Company d/b/a AmerenCILCO, Central Illinots Public Service

Company, d/b/a Ameren CIPS, Illinois Power Company d/b/a AmerenIP, Proposal to
establish a new rider entitled Rider PRP — Price Response Program, (tariffs filed
September 29, 2006)

On Behalf of: The Citizens Utility Board
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Docket Summary for Christopher C. Thomas

Hlinois Commerce Commission Docket No. 06-0617
Commeonwealth Edison Company Proposed Revisions to Rate BES-H Basic Electric
Service Hourly Energy Pricing

On Behalf of: The Citizens Utility Board and The City of Chicago

Illinois Commerce Commission Docket No, 06-0379
Citizen’s Utility Board And the People of the State of Illinois Petition To Initiate
Rulemaking With Notice and Comment for Approval of Certain Amendments to Nlinois
Admministrative Code Part 280.

On Behalf of: The Citizens Utility Board

Illinois Commerce Commission Docket No. 06-0270
COMMONWEALTH EDISON COMPANY Petition of Commonwealth Edison
Company For Approval Pursuant to Section 7-102 of the Public Utilities Act of the Entry
mto Certain Contracts Relating to Wind Generation and Approval Under Section 9-201
of a Tariff Concerning the Governor’s Sustainable Energy Plan and the Ilinois
Commerce Commission’s Resolution in Docket No. 05-0437.

On Behalf of: The Citizens Utility Board

Illinois Commerce Commission Docket No. 06-0070 (cons.)
CENTRAL ILLINOIS LIGHT COMPANY, d/b/a Ameren CILCO, CENTRAL
ILLINOIS PUBLIC SERVICES COMPANY, d/b/a AmerenCIPS, and ILLINOIS
POWER COMPANY, d/b/a AmerenIP Proposed General Increase For Dehvery
Services

On Behalf of: The Citizens Utility Board

Illineis Commerce Commission Docket No. $6-0027
Illinois Commerce Commission Vs, llinois Bell Telephone Company Investigation of
specified tariffs declaring certain services to be competitive Telecommunications
services.

On Behalf of: The Citizens Utility Board

IMinois Commerce Commission Docket No. 05-0597
Commonwealth Edison Company Proposed general increase in electric rates, general
restructuring of rates, price unbundling of bundled service rates, and revision of other
terms and conditions of service.

Testimony On Behalf of: The Citizens Utility Board and The City of Chicago

IMlinois Commerce Commission Docket No. 04-0779

Nicor Inc. Proposed General Increase in Rates
Testimony On Behalf of: The Citizens Utility Board and the Cook County States Attorney
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Hlinois Commerce Commission Docket No. 04-0476
Nlinois Power Company and Ameren Corp Proposed General Increase in Gas Rates
On Behalf of: The Citizens Utility Board

Missouri Public Service Commission Docket No. TR-2002-251
In the Matter of the Tariffs Filed by Sprint Missouri, Inc., d/b/a Sprint, to Reduce the
Basic Rates by the Change in the CPI-TS as Required by Section 392.245(4), Updating
Its Maximum Allowable Prices for Non-basic Services and Adjusting Certain Rates as
Allowed by Section 392.245(11), and Reducing Certain Switched Access Rates and
Rebalancing to Local Rates, as Allowed by Section 392.245(9) (Affidavit)

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TO-2004-0207
In the Matter of a Commission Inquiry into the Possibility of lmpairment without
Unbundled Local Circuit Switching When Serving the Mass Market

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No, 1T-2004-0015
In the Matter of Southwestern Bell Telephone Company, d/b/a SBC Missouri's Proposed
Revised Tariff Sheet Intended to Increase by Eight Percent the Rates for Line Status
Verification and Busy Line Interrupt as Authorized by Section 392.245, RSMo, the Price
Cap Statute

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TT-2002-472/473

In the Matter of Southwestern Bell Telephone Company’s Tariff Filing to Initiate

Residential Customer Winback Promotion / In the Matter of Southwestern Bell

Telephone Company’s Tariff Filing to Extend Business Customer Winback Promotions
On Behalf of: Staff of the Missour: Public Service Commission

Missouri Public Service Commission Docket No. TO-2002-222

In the Matter of the Petition of MCImetro Access Transmission Services LLC, Brooks
Fiber Communications of Missouri, Inc., and MCI WorldCom Communications, Inc., for
Arbitration of an Interconnection Agreement With Southwestern Bell Telephone
Company Under the Telecommunications Act of

1996.

On Behalf of: Staff of the Missouri Public Service Commission
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Missouri Public Service Commission Docket No. TA-2001-475/TA-99-47

In the Matter of the Application of Southwestern Bell Commumications Services, Inc.,
d/b/a SBC Long Distance, for a Certificate of Service Authority to Provide Interexchange
Telecommunications Services within the State of Missourl / In the Matter of the
Application of Southwestern Bell Communications Services, Inc., d/b/a Southwestern
Bell Long-distance, for a Certificate of Service Authorty to Provide Interexchange
Telecommunications Services within the State of Missourt.

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TO-2001-453
In the Matter of the Application of AT&T Communications of the Southwest, Inc., TCG
St. Louis, Inc., and TCG Kansas City, lnc., for Compulsory Arbitration of Unresolved
Issues With Southwestern Bell Telephone Company pursuant to Section 252¢(h) of the
Telecommunications Act of 1996 '

Ou Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TO-2001-439
In the Matter of the Determining of Prices, Terms and Conditions of Conditioning for
xDSL-capable Loops

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TT-2001-298
In the Matter of Southwestern Bell Telephone Company's Proposed Tariff PSC Mo. No.
42 Local Access Service Tariff, Regarding Physical and Virtual Collocation

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TT-2000-527/513
In the Matter of the Application of Allegiance Telecom of Missouri, Inc., CCMO, Inc.
d/b/a Connect!, DSLaet Communications, LLC, KMC Telecom Iil, Inc. and New Edge
~ Network, Inc. for an Order Requiring Southwestern Bell Telephone Company to File a
Collocation Tariff / In the Matter of the Joint Petition of Birch Telecom of Missouri, Inc.
for a Generic Proceeding to Establish a Southwestern Bell Telephone Company ‘
Collocation Tariff Before the Missouri Public Service Commission

On Behalf of: Staff of the Missouri Public Service Commission

Missouri Public Service Commission Docket No. TO-98-329 In the Matter of an
Investigation into Various Issues Related to the Missouri Universal Service Fund
On Behalf of: Staff of the Missour Public Service Commission
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Demand Response as a Substitute for Electric Power System
Infrastructure Investments

Jason W Black (jwhlack@mit.edu)
Massachusetts Instinite of Technology

Absiract — This paper investigates the system-wide implications of regulatory policies to promote demand
response as a substitute for investments in system capscity (generation, transmission, and distribution).
Investments in demand response technologies, such as smart thermostats for thermal energy storage, have the
potentiat e improve the efficiency of operations and investments in the electric power systers. Reducing the
magnitude of demand finetuativns will allow the otilization of the generation, transmission, and distribution
systems to be increased and the levels of ancillary voltage and frequency support asd reserves reduced. An
aralysis of the ong term effecis of demand response on electricity pricing and generation investment is modeled.
This analysis enables a general comparison of the potential for aveoided costs in generation, transmission, and

- distribution that could be expecied from active regulatory support of demand response investments,

Introduction

This paper investigates the potential for demand response to provide a substitute for capacity investments,
Large scale implementation of demand response is modeled to determine the potential impact on cepacity
investments. The paper focuses on demand response at the residential level, which is typically discounted
im terms of its potential size and perceived cost effectiveness. This paper anempts to present a case for the
potential for residential desnand response. Section 1 of the paper outlines the potential of demand response
to reduce peak loads via thermal storage or load shifting. Section 2 contains an example Mlustrating the
potential for thermal storage. Section 3 briefly explores the issues associated with implementing large
scale demand response. Section 4 presents the resulis from simulations to determine the effects of larpe
scale demand response on long term geveration capacity. Section 5 illustrates the potential for demand
response to substitute for invesiments in transmission capacity. Section 6 gives a brief overview of
secondary bepefits from demand response. Section 7 explares areas for future research,

I Potential for Thermal Storage and Load Shifting

Innovations in control and communications technologies enable the creation of relatively low cost demand
response schemes. A significant portion of peak demand can be shifted using these technologies given the
proper regulatory and market structures. Past studies of the potential for demand response typically
involved studies of consumer reaction to real time or time of use pricing without including the technologies
to facilitate demand response. Severl utilities currently have successful demand response programs that
demonstrate the potential for peak shaving. The majority of these programs foecus on large consumers.
There is significant potential for peak shaving amongst smaller, residential consumers, however, that could
be realized with the proper incentive schemes.

Electricity demand is indirect demand. Consumers do not actually demand eiectricity itself, but the
services provided by equipment that uses electricity. Electricity deraand can be differentiated by demand
for power and demand for energy. Demand for power is instantaneous, while demand for energy is not.
Energy based demand can be utilized as z storage mechanism for electric power. In addition, the services
provided by equipment which demands power rather than energy are not time dependent in many cases.

A sub category of power demand consists of deferrable load. Washers, dryers, dishwashers, and possibly
electric ovens are examples of appliances that have deferrable load. Consumers often are not concemned
with the exact times that such appliances run, as long as it is within a certain interval. This presents an
opportunity for deferring the power consumption by these appliances from peak to off peak time periods —
especially if programmable controls are available to automate the déferral. Although these appliances
typically make up a small portion of the total residential load due to their intermittent usage, they do
consume significant amounts of power while running and therefore offer the potentizl for significant peak
shaving whenever they can be shifted to off peak consumption.
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Enpergy Based load consisis of air conditioners, refrigerators, water heaters, and electric space heaters.
These provide service based on thermal transfer (heat or cocling). As such, consumers are indifferent to
the actual time that this equipmeni runs, as fong as the temperature remains within a certain range. By
inteHigenfly controlling consumption, the desired temperature range can be utilized as a thermal storage
medium, and therefore as an indirect electricity siorage method.

Energy based ioad accounts for nearly 50% of totel household consumption. This represents 2 very large
potentia! for load shifting in order to reduce peak demand by utilizing thermal storage. Air conditioning
accounts for over 20% of household electricity usage in the United States. Air conditioning load is also
highly peak coincident, since summer peaks are almost entirely caused by air conditioning load.
“Residential and comunercial air conditioning load represent at izast 30% of the summer peak electricity
loads”™. [2]

Refrigeration accounts for over 10% of household electricity usage (2). The load pattern of a refrigerator
involves eycling over short time periods, on the order of minntes, which s relatively smooth between
hours. This Joad profile is a result of the thermal chamcteristics of refrigerators and the desire for
mintmizing temperature deviations,

. The storage time for a refrigerator is therefore too short to adequately allow for inter-hour load shifting, It
1s possible, however, to utilize for short term load rednctions such as frequency control or possibly for
VAR compensation. Refrigerators may also be integrated into protections schemes — they could “trip”
much Jike circuit breakers in response to voliage sags and prevent higher level outages.

Thermal storage programs typically involve the nse of chillers to create ice during off-peak hours that is
then melted during peak hours to pffset air conditioning load. {R] Chillers are installed only at larger load
sources due to costs and economies of scale. Although it is possible that this technology could be expanded
10 the mass consumer market, it would involve the installation of significant aquipment at the household
level. A simpler method of thermal storage that can be adopted at the household level utilizes the internal

 air temperaiure of the home to store energy. By intelligently cycling air conditioners, while maintaining
temperatures within a comfort zone instead of at 2 single setting, significant load can be shified from peak
hours. Snch a scheme can also be applied to electric water heaters and electric heat.

I, Thermal Storage Example

The foilowing example illustrates the potential for load shifting from thermal storage using air
conditioning. The example utilizes a simple contro! scheme, based on the methodology outlined in the
paper by Constantopoulos, Schweppe, and Larsen [1] and the optimization method developed by Daryanian
{10]. Day ahead pricing data from the PIM system from July §, 2003, along with Temperatures from
Philadeiphia, Pa are used as inpnts to the model, The objective is to control the output of 2 residential air
conditioning system for optimal cost savings. The result provides the potential economic savings from
employing such a cantro! scheme, as well as the resuhant reductions in peak load power usage. Hourly
pricing at the retail level is necessary for consumers fo benefit from this thermal storage scheme.

The consumer’s objective is to minimize the cost of air conditioning while maintaining the indoor air
temperature within a certain range.
Min,C,, =3, Fi*g; (1)
st.

059’,- Sqmax

Tmin :ST;- < Tmax

where:
T =T L g
T =T 1 g
d = Accepiable temperature deviation
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qi - energy (kWh) consumed for air conditioning in hour i,
P; - price of electricity (8/kWh) in hour .

q B Maximum power ocutput of Air conditioper

The hourly honsehold temperature, T, is detenmined by:

Tor = £ T +(1- £)(T° - g fA) 2

TABLE I, Paramerers and Values of Residential AC Comral Mode!
Deseription

Varishle Llalue ]
Te 75 _ | Initial emperangs CF)
7 23 Efficiency of AC {COP)
O Fower output of AC n hiowr | 7
Gowx 3.5 Meximom power output of AC (KW) —7
E 0.93 System inertia
Dutside Termperatore {F)
‘ A 0.14 Therma) Conduetivity (KW/*F }
T 1775 | Desimd hovsebold Temp oF)
I___ b 2" Maximum scceptable Temperature Deviation {°F) l

*Parameter valyes Jrom [1 and 5]

- The optimization assumes that temperature variations within + 2° F of the thermostat set point do not result
in io8s of consumer utility - this deviation is well within the 7° F comfort zone established by the

ASHRAF Handbook {See Fig@ below),
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Table 2 compares the results of applying a load control scheme to the AC versus the base case of allowing
the AC to run on a single thermostat setting. 1t is assumed that the consumer is. mdifferent to indoor
temperature fluctuations between 73° and 77°F (T = 75°, d = 2°)

Table 2. Normal vs. Controtled Air Conditioning Schemes

Date  BJul-03 Normal Cycling

S8 | Temp | Temp | OGPE [ Cost | Tomp

Hr | (5/MWh) | (outside)| (inside) [ {Kwhy | (mis) | (inside)
s _3243] 76 750] 009 P 751
A8 2423] 78 750! 031 751 759
s zaa| 77 _ 750 020 247 754
45 2183 75 — 750 000 ool 754
5§ 2141] 75 7500 0.00 0.00]_ 730
6% 2345] 74 748 D00 000 730
716 3055] 75 749000 0. 730
B[$ so65| 77 750 010 41 730
9[s 4966] 79 750 040 1886 730
10§ 5645] B2 750] D70 40. 730
i1[s 6655 &5 750099 % 730
12[$ 8231 @ —_750[ 090 74.08] 730
13[6 9276 65 75.0] 059 ;23] 735
4{s10532) & | 750 121 T27A4f 744
5[5 113.03] 8 | 750 141 150.51) 754
16[ 5 11823 | 88 750] 130 | 16370 763
17]$ 12677 86 750|110 | 139, 770
185 11894] 86 750] 1,10 130. 77.0
195 9385| 86 750[ 110 | 10323 770
76)5 83.79] 85 750] 0.9 . 77.0
21| 7989 83 750] 0.79 841 770
2|5 6903 & 750 0.79 5iss| 710
z[§ 4885] 8t 750l 0.60 2037} 770
24§ 4372|  81 750 _0.60 7623 750

Towls- [ 1567] 1,363.30] I N

Figure 2 below compares the controlled versus uncontrolled air conditioning consumption. The peak
reduction in consumption is clear from the graph. Figure 3 illustrates the effect of pre-cooling to enable the
reduction in peak mnsumptmn When usmg thermal storage, the air i8 cooled (energy is stored) to the
minimum temperature just prior to off peak hturs and then allowed to rise during the peak hours (storage is
discharged).

Figure 2. Comparison of Controlled to Uncontrolied Consumption

AC Consumption
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Figﬁre 3. Indoor Air Temperature for Controlled Thermal Storage
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As shown, during the five highest price hours of the day (hours 14-18), an 85% reduction in peak demand
for air conditioning can be achieved by load shifiing without moving outside the maximum temperature
deviation. There is, however, a moderate increase in consumption in the hours before and immediately
after the peak hours; with the highest consumption at beginning and end of the contre! period. The overall
energy consumption increases very slightly, but the customer reduces their costs by over 33% for the day.
The thermal storage control scheme enables significant savings and peak reductions while maintaining
comfort. The system wide effects of large scale implementation of thermal storage are explored inn
subsequent sections.

Il implementation

Implementing demand response requires investments at both the system and the customer levels. At the
system level, the communications, metering, and billing infrastructure is necessary to facilitate a demand
response program. Several utilities have invested in this infrastructure with the costs being included in
their rate bases. Incentives for utilities to make such investrnents are limited becanse of potential lost
revenues from reduced demand as well as the potential for eventual competitive entry facilitated by
automation of metering #nd billing fimctions.

Real time metering capability is necessary to allow for hourly monitoring and billing of power
consumption. Without such capability, it is not possible to allocate the costs/benefits of demand response
directly to consumers. Two-way communications systems for sending price or other control signals to
consumers and recetving near real time load information 1o assess charges are necessary. The ubiquity of
internet commumications and the relatively small bandwidth required significantly reduce the costs of
implementing such communications systems. Programs in Florida Power and Puget Energy that utilize real
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time metering along with programmabie thermostats currentiy charge less than $5 per customer per month
for participants in their demand response progrems [4]. Economies of scope may allow such costs to be
reduced significantly.

Utilities must _signiﬁcanﬂy upgrade their billing systems to enable near real time charges and to manage the
much Jarger degree of information flows. The information will also enable utilities to have a much greater
knowledge of system conditions and should improve their ability to forecast load.

Information programs are necessary in order to educate consumers on the potential benefits and
methodologics of demand response programs, including but not limited to — thermal storage, honrly
pricing, metering and control equipment, Studies have shown that such programs can be effective at
inducing consumers to change their consumption behavior even without price signals. [14,15,16,17,18]

Large scale demand response can be implemented with either distributed or a coordmated control.:
Distributed demand response allows consumers to make their own consumption/response decisions based
on incentives provided by the utility/Load Serving Entity/system operator. These incentives can include
pricing schemes such as real fime pricing, time of use pricing, critical peak pricing, or demand bidding,
Consumers receive a price signal and respond accordingly. Studies of pricing programs have found limited
response {typically with elasticities on the order of 0.1 [16]). The majority of these studies, however, did
not provide ¢nabling technalogies to the customers. Programs that do provide enabling technologies have
found significant potential, however most of these programs fall under the coardinated type of DR below

4]

Utilities or system operators coordinate several current demand response programs. In these programs,
customers agree fo reduce load at the direction of the utility. The contract will often include a lmit to the
number of hours the utility may declare a demand reduction event, and allow the demand to ignore the
event at the cost of paying a penalty. Such programs enable the utility to predict the demand response and
to attempt to coordinate the DR with the system conditions. The limitations inchude a limited number of
hours, the iack of mcentives for DR in non-event hours, and the lack of investment in true peak shifting
equipment since most participants simply shut down all or part of their load m response to an event.

1V. System Wide Effects of Demand Response

This section examines the effects of large scale implementation of the thermal storage scheme outlined
above. The individual case assumes that prices are unchanged by the actions of a single household. This
assumption will hoid in general, but when a sufficient number of consumers are participating in thermal
storage market prices will be affected. A non-linear dynamic simuiation modet was used to evaluate the
long run effects on market prices, generation capacity, and consumer savmgs from widespread adoption of
thermal storage technologies.

The model uses data from the PIM system for the year 2003. The average air conditioning consumption in
PIM is 640 KWh/yr [2]. The model uses a simple generation invesiment heuristic based on segment
revenues to determine the effects of large-scale implementation of demand response on generation
capacity. Consumers adopt the thermal storage according to their potential savings and awareness of the
technology (via wor dof mouth). In addition, the model includes long term demand elasticity to inchude the
rebound effect in the analysis.

The mode! segments the eleciricity market into base-load (18% of hours), intermediate (68% of hours),
peak (13% of hours), and critical peak segments (1% of hours). Resulis from the optimization model
outlined above wers used as inputs to determine the amount of load shifted by each consumer from peak
- and critical peak hours to intermediate hours. A piecewise Iinear supply curve (See Figure 4) is used to '
determine the market clearing price; each segment is represented by the supply function. Tlus curve was
tlerived from the aggregate load and price data from PJM.

Figure 4 also shows the long term effects on the aggregate supply curve of implementing large scale
demand response. The supply curve becomes steeper as peak load generation capacity is reduced duc to 2
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reduction in peak load. This mitigates the long term price savings seen by customers who do not
participate (free riders) in demand response. On the other hand, the expected diminishing returns as more
and more consumers participate, while still a factor, are also mitigated somewhat. It must be noted that
even though the curve is steeper, the peak prices, on average, will be reduced significantly (nearly 25%)
except for in the few critical peak hours when demand is highest,

Figure 4. Supply Curve with and without Load Shifting
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Figure 5. Generation Capacity by Sector
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Figure 6. Average Hourly Demand by Segment
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The results of the model indicate that demand in peak and critical peak hours is reduced by 8% (see Figure
6). System generation capacity is reduced by 12%. Base generation capacity decreases by 2%,
intermediate capacity mcreases by 7% and peak capacity is reduced by 29%. Intermediate capacity
mcreases dae to a combination of bigher utilization and increased prices in intermediate hours.

Because of diminishing refumns, it is only cost effective for 25% of users to participate m load shifting, At
this point, the costs of investing in the control equipment exceed the benefits of load shiftng,

The model shows that the savings resulting from thermal storage are sufficient (in the PIM system) to cover
the individual costs of installation, but not the system costs. Since all consumers bepefit from the demand
response progrant, it is not anreasonable to socialize the systemn costs. In addition, the extemalities may
prove large encugh to justify some subsidization of the individual costs. Non-participants will receive the
benefits of reduced costs and may otherwise free ride on the investments of participants.

V. Investment Substitution with Demand Response

Reducing the peak load will directly impact the required transmission capacity since the system is built for
the peak. The overall utilization of lines will also increase as the peak is reduced and the load smoothed.
This will increase flow-based revenues for transmission companies, but will also reduce congestion
charges.

Demand response also has significant potential to reduce the need for ancillary services. By smoothing the
overall system load and shifting reactive power demand away from system peak loading, thermal storage
will reduce the need for ancillary services such as VAR compensation, frequency control, and reserves. In
addition to reducing the need for ancillery services from load shifting, derand resources can be utilized
directly for VAR compensation, frequency control, and short term reserves.

As with traditional demand side management programs, investments in the infrastructure for demand

response should include analysis of the avoided costs (least cost planning), The difference is that often
investments in demand response infrastructure, such as real time metering, are an indirect method of

reducing demand and therefore may be difficult to guantify. The infrastructure enables demand response ,
and is a necessary but not sufficient component of demand response. The components of consideration

should include reductions in spot prices {including LMP), the elimination of capacity expansion in

generation, transmission, and disttibution, and reductions in reserves and ancillary services. The value of
demand response for increasing reliability is significant and should be included as well.
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Figure 7. Fxample 3 node system
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ing example, the simple three-node system above is used to illustrate the potential avoided costs of
transmission or generation expansion from DR,

In this system, the peak price will be $75/MW with 4MW from G1, 5 MW from G3, and 1 MW from G2.
The off peak price will be $50/MW with 4MW from Gl and 3.5 MW from G3.

With 10% DR (assuming .SMW shifted before and .5 MW shifted afier the peak time period) the load will
be & MW peak and 8 MW off peak. Under these conditions, the price will be $50/MW in both peak and off
peak hours. -

For N-1 security criteria to be satisfied, the system would have 1o add 1 MW of capacity eitber to line 1-2
or to generator 2 without demand response. Demand response allows the N-1 criteria to be satisfied with
no additional investments. This illustrates the value of demand response for improving systern reliability.
Demand response can also be used in contingency/emergency situations to shed foad without major service
disruptions, which would be a significant itnprovement over rolling hlackouts.

This example demenstrates the ability for demand responsc to substitute for capacity investments. The
concept of avoided costs and least cost planning has been vsed for demand side management programs for
many years. Typically the analysis of demand response programs includes only the direct economic
savings from reductions in peak consumption. The indirect savings resulting from investments in
infrastructure to support demand response, including reliability improvements and capacity substitution,

- should be incorporated in analysis of such investments.

V1. Additional Potential Benefits
There are multiple secondary benefits associated with technologies required for implementing demand

response. These include improved efficiency of consumption, better customer service, and the potential for
additional services.

The thermal control scheme will increase the cycle time of the air conditioner, which will also increase the
efficiency and result in improved humidity reduction. The Energy Efficiency Ratio, EER (Btu/Wh} for air
conditioners increases with cycle time, as does the amount of moisture that condenses and is collected. [12]
(See Figure 8).
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Figure 8 EER versus Cycle time for a typical 4ir Conditioner

me

1t is likely that consumers with intelligent thermostats will reduce their consumption even more than the
simple load shifting scenario ouflined above. With greater conirol over temperatures and easter
programming methods, consumers will be much more likely to allow their air conditioners to idle while
they are away from home, thus possibly saving a great deat of electricity.

The antomated metering systems also enable faster, more acourate fault detection since utilities can isolate
the Jocetions of fanlis as soon as they occur. They also increase customer service by providing more
sccurate billing and real time updates on changes to load. Additional services enabled by the meetering and
communications infrastructure include home security services and the bundling of water and natural gas
metering.

Typical demand resopnsc evaluations focus primarily on the aveided costs from reductions of peak prices.
Additional savings are available from alleviating transmission congestion and eliminating the pecessity of
additional investments. Large Scale Demand response utilizing thermal storage has the potemtial to

significantly increase efficiency of the electric power system and reduce the pverall mfrastractore capacity.

VIl Future Research

There are several areas of foture research necessary to determine the long-term implications of large-scale
adoption of dernand response technologies. Research is necessary in enginecring, economics, and
political/social science. This research can be conducted through a combination of laboratory simmlation
and monitoring of ongoing implementations by innovative utilities.

In engineering, possible transient stability issues resulting from simultaneous action by loads in response to :
discontinuous pricing periods (currently hourly) should be investigated. The magnitude of complementary
benefits such as increased efficiency from extending cycle times can also be determined. In addition,
development of control algorithins that are cost effective, easily implemented, acceptable and

understandable for residential consumers is a precorsor for large-scate adoption. Methods to mtegrate

demand respanse for ancillary services including frequency control, VAR support, 2nd reserves also need
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further development. {6,11] Protection schemes that integrate demand responss have significant potential
and should be pursued as well, Line losses will be reduced in the short term as demand response reduces
loading, bt may increase in the long term if overall utilization is increased due to higher load factors.

Open research issues in economics include: Determination of the costs of information and education
programs to promote consumer acceptance of demand response technologies; Further studies of the
potential savings to include reductions in market power and the real eptions value of response technalogies,
determination of the magnitude of rebound effects from reduced prices and whether such effects are more
or less peak coincident than current demand profiles; Determination of the long term effects on investment
in generation, transmission, and distribution, including the possibility of stranded assets; Evaluation of
market clearing mechanisms and the potential for instability or oscillatory behavior due to lumpy response
behavior; Evaluation of various market designs to determine the incentives for investments in demand
TESpODSE .

Political and Social research on coalition formation, stakeholders and status quo bias, regulatory
support/capture and uncertainty, and consumer behavior can determine the conditions and incentive
structures necessary to promote large scale implementation/adoption of demand response technologies.

Demand response technologies have the potential to dramatically change the operation of the electric power
system and to increase the efficiency of capital investments. Further research can help determine stable
pathways to integrate demand response into the current system architecture.
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ICC Docket No, 07-0540

Commonwealth Edison Company’s Response to
CUB’s (CUB) Data Requests 1.02 — 1.23
Dated: November 21, 2007

REQUEST NO. CUB 1.19:

Provide all documents, studies and work papers supporting the “one-time promotional O&M cost
to acquire a new customer of $80 per participant.” ComEd Ex. 3.0, line 274. '

RESPONSE:

Person responsible for response

James Eber, Commonwealth Edison Company

The $80 estimate is based on ongoing confidential negotiations between ComEd and a vendor.

At such time that a final agreement is reached, ComEd will supplement this response with
supporting documentation.
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1CC Docket No. 07-0540

Commonwealth Edison Company’s Response to
CUB’s (CUB) Data Requests 1.02 —1.23
Dated: November 21, 2007

REQUEST NO. CUB 1.09:

If the Rider AC7 Nature First program was called for the maximum number of events allowed
under its taniff, what would the energy payments have been for 2006 and 2007?

RESPONSE:
Person responsible for response
James Eber, Commornwealth Edison C: omparny

ComEd objects to this request on the basis that it secks information that is neither relevant nor
reasonably calculated to lead to the discovery of admissible evidence. Without waiving this
objection, ComEd states that in 2006, Nature First only was enrolied in PYM’s capacity program.
‘That capacity program did not allow self-scheduling of demand response events or provide for
energy payments. Therefore, in 2006, ComEd could not receive energy payments for calling
Nature First for the maximum number of events.

In 2007, ComEd enrolled Nature First in both PJM’s capacity program and PJM’s economic
demand response program. The economic demand response program allows ComEd to self-
schedule demand response events and provides for energy payments. The energy payments for
the maximum number of events allowed under Rider AC7 in 2007 (i.e., 20 events) are estimated
in the attached spreadsheet (CUB 1.09_Attach 1). In preparing the attached spreadsheet, ComEd
used the hotiest twenty summer weekdays. The estimated energy payment from PTM if the
Nature First program were called for the maximum number of events in 2007 would have been
$527,308, :

EEDR 0016050
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Summary
Total KW
54977

Average LMP  NF Credit

108.48 $35,783.55
41.10 $0.00
56.59 $4,254 17
B5.74 $4,399.71
98.95 $32,640.92
90.15 $25,711.58
'91.56 $30,200.97
81.61 '$22,898.88
93.24 $27,1668.14
90.56 $20872.76
93.83 $30,950.19

102.60 $33,845.04

151.09 $49,838.80

101.74 $33,558.68

108.24 $35,703.32

133.18 $43,931.80

113.98 $37,588.03

110.15 $36,333.72
95 27 $31,424.70
81.61 $26,185.70

$572,307.56

EEDR 0018052
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LMP Daia
Start of Real Time LMP Data Hour Ending (CST) 1300 1400
Date PnodelD  Name Votage  Eguipment Type Zone TotalLMP TotallMP
200706807 33082371 COMED ZONE 84.2512 108.2555
20070614 33092371 COMED ZONE 37.23943 68.77089
20070615 33092371 COMED ZONE 50.42411 66.8902%
20070618 33082371 COMED ZONE 68.42741 &5.28907
20070625 33092371 COMED ZONE 77.72053 91.55046
20070626 33082371 COMED ZONE 104.8086 97.03135
20070627 33092371 COMED ZONE 76.48209 98.19442
20070705 33092371 COMED ZONE 82.38394 84.18245
20070709 33092371 COMED - ZONE 85.3257 95.76295
20070730 33092371 COMED ZONE - 7854641 83.28806
20070731 33092371 COMED : ZONE = 90.26317 493.58472
20070801 23082371 COMEDR ZONE ’ S BB 85732 89.87834
20070802 33092371 COMED ZONE 127.2478 233.3073
20070803 33082371 COMED ZONE 8820418 B9.42713
20070807 33092371 COMED ZONE 86.74236 105.7316
20070822 33092371 COMED ZONE 134.1388 99.3304
20070828 33082371 COMED _ ZONE 8942281 143.6122
20070904 33092371 COMED ZONE 138.7198 1406356
20070905 33092371 COMED ZONE 80.7164 88.41731
20070924 330092371 COMED - ZONE 7414519 80.72237
Stant of Real Time LMP Data ) 1300 1400
Date PnodelD Name Voltage  Equipment Type Zone TotalLMP TotalLMP
20070607 33092371 COMED ZONE 84.2512 108.2555
20070614 33082371 COMED ZONE 4} 0
20070615 33092371 COMED ZONE 0 o
20070818 33092371 COMED ZONE 0 ¢
20070625 33092371 COMED ZONE T7.72053 91.55046
20070626 33092371 COMED ZONE 104.8086 B7.03135
20070627 33082371 COMED ZONE 76.48209 DB8.19442
20070705 33092371 COMED ZONE 82.38394 B84.,18245
20070708 33092371 COMED ZONE 0 9576295
20070730 33092371 COMED ZONE 78.54641 83.28806
20070731 33002371 COMED ZONE 90.26317 93.58472
20070801 33092371 COMED ZONE : 88.85732 B89.67834
20070802 33052371 COMED ZONE 127.2478 233.2073
20070803 33092371 COMED ZONE 88.29418 89.42713
20070807 33092371 COMED ZONE 86.74236 105.7316
20070822 33092371 COMED ZONE 1341388 993304
20070828 33092371 COMED ZONE 8942281 143.8122
20070904 33082371 COMED ZONE 132.7198 140.8356
20070905 33092371 COMED ZONE 80.7164 BB8.41731

20070924 33082371 COMED ZONE 0945188 80.72237

EEDR 0018053
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cuB £98 BithA 1

Summary

KW Per Customer # of Cusiomers

0.98 55,387
Calcuiated from Naon to 6 PM
Date Day of Week Average Temp Max Temp
- 6/7/2007 Thursday 81 91
6/14/2007 Thursday 77 89
B/15/2007 Friday 79 91
6/18/2007 Monday 78 89
6/25/2007 Monday v BS
6/26/2007 Tuesday 78 92
6/27/2007 Wednesday T7 91
7/8/2007 Thursday 79 89
7/9/2007 Monday 79 94
7/30/2007 Monday 78 89
7/31/2007 Tuesday _ 82 91
8/1/2007 Wednesday 81 92
8/2/2007 Thursday 82 .9
8/3/2007 Friday a0 a0
8/7/2007 Tuesday 82 91
§22/2007 Wednesday 79 20
B8/28/2007 Tuesday 79 a1
9/4/2007 Tuesday 77 89
9/5/2007 Wednesday 78 : g0
9/24/2007 Monday 79 ' 80
Total

EEDR 0016051




1500

1600

TotalLMP TotalLMP

156.6014
31.58025
77.38065
79.64284

85.6944
6000403

96 8039
81.27981

138.645
69.72758
90.88259
117.7414
155.8312
84.47814
134.1004
122.2849
146.8911
91.81808
118.7118
97.83094

1500

112.7888
33.78659
51.60924
73.585
1240143
89.00218
103.6886
88.34761
91.20898
91.69704
94.82934
108.917
169.0061
152.3817
1279328
178.5972
9417103
98 45545
113.8813
108.3375

1600

1700

1800

TetalLMP  TotalLMP

108.6216
41.449692
51.70012
62.54781
98.44141
T3.77747
89.57377
80.32268
88.34718
B5.73456
98.38862
108.3229
137.9864
88 66862
103.5274

141247
123.8463
98.18455
93.48504
110.8901

1700

80.27203
33.74577
41.49801

44 9556
106.0971
76.35312
81.61425
73.15784
80.17115
104.3734
9521628
103.1033
83.15803

87.1619
91.38664

123.494
85.82131
91.07637
76.38305
77.75737

1800

Totalt MP TotalLMP TotalLMP TotalLMP

156.6914
0
77.38065
79.64294
95.8944
99.90493
88.8039
§1.27981
138.845
80.72758
90.68258
117.7414
155.8312
84.47814
134.1004
122.2849
146.9911
91.81609
118.7118
97.83094

112.7888
0

0
0.384996
124.0143
89.00216
103.6686
88.24761
§1.20898
91.69704
94.82934
108.917
169.0061
152.3817
127.9328
178.5872
6417103
98.45545
113.8813
108.3375

108.6216
0

0

0
98.44141
0.577473
89.57377
80.32268
88.34718
95.73456
98.38862
109.3229
137.9864
98.68862
103.5274
141.247
123.8463
89.18455
93.48504
110.8901

80.27203
0

0

0
106.0971
76.35312
81.61425
0
80.17115
104.3734
95.21628
103.1033
B3.15803
97.1819
91.38664
123.494
85.82131
91.07637
76.38395
77.75737

ICC Docket 07-0540

cus £88 RaddR 1

LMP Data

EEDR 0018054




Tuesday
Friday
Tuesday
Monday
Monday
Thursday
Tuesday
“Wednesday
Wednesday
Friday
Friday
Wednesday
Monday
Tuesday
Wednesday
Wednesday
Wednesday
Friday
Wednesday
Friday

- Tuesday
Thursday
Wednesday
Friday
Thursday
Manday
Thursday
Tuesday
Tuesday
Tuesday
Thursday

Day of Wesk Date

Channel

17 O'Hare Aiport Temp
71072007 Q'Hare Airport Temp.
8/21/2007 O'Hare Airport Temp.
8/18/2007 O'Hare Airport Temp.

9/3/2007 O'Hare Airport Temp.
8/8/2007 O'Hare Airport Temp.
82372007 O'Hare Aimport Temp.
82172007 O'Hare Ajirport Temp.
8/8/2007 O'Hare Airport Temp.
671372007 O'Hare Airport Temp.

8/10/2007 O'Hare Airpont Temp.

7/6:2007 O'Hare Airport Temp.
71472007 O'Hare Airport Temp.
6711/2007 O'Hare Airport Temp.
9r25/2007 O'Hare Airporl Temp.

8/20/2007 O'Hare Airport Temp.
7/25/2007 O'Hare Airport Temp.

718/2007 O'Hare Aimort Temp.

8/1/2007 O'Hare Airport Temp.
©/19/2007 O'Hare Airpoit Temp.
_9/7/2007 O'Hare Airport Temp.
8/14/2007 O'Hare Airport Temp.

8/9/2007 O'Hare Airport Temp.
6/20/2007 O'iHare Airport Temp.
7/27/2007 O'Hare Airport Temp.
7126/2007 O'Hare Airport Temp.
7/23/2007 OHare Airport Temp.
7/19/2007 O'Hare Airport Temp.

7M7/2007 O'Hare Airport Ternp.

7/3/2007 O'Hare Airport Temp.
6/12/2007 O'Hare Airport Temp.
8/6/2007 O'Hare Airport Temp.

. oS

Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
f-ahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren

_Average Temp Max Temp |

88
88
87
87
87
87
86
86

86
85
85
85
85
85

84
&4
84

83
83
83
83
83
83
83
82

ICC Docket 07-0540

cuB 85 Bthdh 1

Temperature Data

671
77
EAl
7
&1
85

71
89

75
73
73
65
73
75

74
65
76
75
83
72
70
85
68
75

200
1

EEDR 0018055




Tuesday
Monday
Monday
Friday
Monday
Friday
Wednesday
Thursday
Tuesday
Monday
Friday
Monday
Thursday
Thursday
Monday
Friday
Friday
Thursday
Wednesday
Thursday
Friday
Thursday
Thursday
Friday
Monday
Thursday
Friday
Tuesday
Wednesday
Monday
Friday
Wednesday
Wednesday
Friday
Tuesday

7/24/2007 O'Hare Airport Temp,
7/16/2007 O'Hare Airport Temp.
8/13/2007 O'Hare Airpart Temp.

6/8/2007 O'Hare Airport Temp.
9/17/2007 O'Hare Airport Temp.
8/24/2007 O'Hare Airport Temp.
8/15/2007 O'Hare Airport Temp.
7M12/2007 O'Hare Airport Temp.
6/19/2007 O'Hare Airport Temp.
8/27/2007 O'Hare Airport Temp.
8M7/2007 O'Hare Alrport Temp.

7/2/2007 O'Hare Aimport Temp.
9/20/2007 O'Hare Airport Temp.
9/13/2007 O'Hare Airport Temp.
8/20/2007 O'Hare Airport Temp.
711372007 O'Hare Airport Temp.

8/31/2007 O'Hare Airporl Temp.

8/16/2007 O'Hare Airport Temp,
7/11/2007 O'Hare Airport Temp.
8/21/2007 O'Hare Aiment Temp.

6/22/2007 O'Hare Airport Temp.

8/27/2007 O'Hare Aimport Temp.

8/30/2007 O'Hare Airport Temp.
7/20/2007 O'Hare Airport Temp.
9/10/2007 O'Hare Airport Temp.
€/28/2007 O'Hare Airport Temp.
9/268/2007 O'Hare Airport Temp.

9/11/2007 Q'Hare Airport Temp.
6/6/2007 O'Hare Airport Temp.
6/4/2007 O'Hare Airperi Temp.

6/29/2007 O'Hare Airporl Temp.

91262007 O'Hare Airport Temp.

8/12/2007 O'Hare Airport Temp.

9/14/2007 O'Hare Airport Temp.

8/5/2007 O'Hare Airporl Temp.

Fahren
Fahren
Fahren
Fanhren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren
Fahren

82

81

81

80
&0
80
80
80
78
T9
79
78
78
78
78
77
77

77
76
75
75
75
74
74
73
71
71
71
70

67
&6
64

1CC Docket 07-0540

cuB T8 Buady 1
Temperature Data
68 68
89 58
73 74
81 81
58 54
72 7
77 75
85 63
74 72
B4 63
86 86
55 57
65 64
52 51
68 68
51 81
58 58
73 72
70 68
72 7
&1 51
54 53
68 67
63 63
86 86
73 73
53 55
55 55
49 43
63 62
58 57
63 80
54 52
86 86
59 58

EEDR 0016056
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CUB 46 Biddv 1

TFemperature Data

2:00 4:00 5:00 8:00 7:00 8:00 8:00 10:00 11:00
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67
67
73
79
53
70
74
63
&7
63
B85
87
63
53

61
57
72
&7
72
62
52
€6
63
66
74
53

45
62
57
58
51
83
56

65

T2

78

52
70
72

70
62

85

53
62
51
69
60
57
[

|
51

&5
62

. 85

72
55
53
46
632
36
57
49
62

53

68

63
71
77
52
70
73
81
70
61
65
55
81
51
69

50

71
&4
70
66
49
64

61

66
69
55
51
45
62
56
55
48

81

54

69
65
7
76
53
69
7
61
71
60

55
&1
51
69
60
58
7
62
89
67
52
64
58
66
68
55
50

62
57

45
58
54

70
67
73
74
56

- 70

73
63
7
62
65
61
60
50
70
63
60
70
63
7
68
52
63
60
&5
68
56
50
51
62
59
53
47
57
56

72
70
75
73
58
70
74
67
72
67
68
65
64
55
71
65
63
T2

T3
87

67
64
86
69

.57

52
57
62
61

50
56
56

72
73

.75

71
1
71

75

70
72
70
7
68
67
61
72
68
88
74
66
75
€8
61
70

€5

68
70
61
85
61
63
63

54
58
56

74
76
76
70

73
76
73
73
72
73
70
Pl

73
70
72
75
88
74
70
62
70
68
68
70

59
65

59
55
59
59
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cuB £H8 RnidR 4

Temperature Data

77
81

78

67
70
74
75
75
T4
73
75
72
74
ga
74
73
74
76
71
77
72
67
72
69
69
1
66
62
a6
65
64
81
a7
61

58
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Temperature Data

12:00 13:00 14:00

15:00 16:00 17:00
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80
82
78
69
73
73
76
77
76
74
75
74
75
71
75
72
75
77
72
75
73

73
7
71
72
70
67
68
7
64
63
60
61
60

79

80
79
70
75
74
74
78

76
77
76
76
73

74
75
74
73
74
76

74
73
74
71
72
&9
69

&4
62

62

60

79
80
79
ra
78
78
77
78
78
75
77
77
77
75
77
74
76
T3
74
76
73
69
75
73
72
B8
72
70
71
64

686

66
64
64
64

82
79
80
72
78
80
79
79
79
74
78
78
78
76
78
78
75
74
74
75
71
72
74
73
70
68
73
70
70
65
70
67

62

80
78
81
73
80
79
80
30
79
7
78
77
76
77
75
73
75
73
74
74
71
73
75
74
66
68
70
71
70
64
70
Go
&7
&0
58

77
8
19
73
77
79
78
79
80
78
79
79
75
78
72
73
77
74
75
73

- 89

75
74
75
61

69
69
66

70
66
65
60
55

77
75
77
73
77
78
77
78
78
79
77
77
73
78
72
72
75
75
T7
73
68

72

71
73
80
83
66
68
69
65
68

‘B3

62
59
54

75
76
72
78
76
75
78
77
75
76
74
69
70
72
72
72
74
73
i)

€89
70
71
B0
62
63
65
70
64
67
61

55

55
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Temperature Dala

76
75
73
70
74
75

76

75
75
72
72
73
87
66
71
89

70

72
T3
70
68
65
67
€8
80
62
g2
63
71
64
65
59
59
52
54
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Temperature Data
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-4
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66
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70
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60
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67
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70
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70
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68
89
68
&5
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865

58

60
81
59
71
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57
58
50
51

74
73
67
62
70
72
75
66
68
71
84
89
66
63
71
65
69
66
68

68

66
85
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64
56
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55
48
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68
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Temperature Data
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ICC Docket 07-0540
CUB Ex. 1.06

ICC Docket Na. 07-0540

- Commonwealth Edison Company’s Response to
CUPB’s (CUB) Data Requests 1.02 — 1.23
Dated: November 21, 2007

REQUEST NO. CUB 1.13:

Provide all documents, studies and work papers supporting the statement “[c]alling the program
unnecessarily during the summer would drive up the marginal costs of the program.” ComEd
Ex. 3.0 lines 201-202.

RESPONSE:

Person responsible for response

James Eber, Conmonwealth Edison Company

No specific documents have been created evaluating the impact of how calling Nature First
unnecessarily would increase the marginal costs of the program.




ICC Docket 07-0540
+ CUB Ex, 1.07

TCC Docket No. 07-0540

Commonwealth Edison Company’s Response to
CUB’s (CUB) Data Requests 1.02 — 1.23
Dated: November 21, 2007

REQUEST NO. CUB L.15:

Provide all documents, studies and work papers supporting the statement “[i]t is likely that
increasing the number of times the Nature First Program participants are called during a summer
would decrease customers’ willingness to participate in the program for the amount of incentive
currently provided and increase the churn rate of program participants.” ComEd Ex. 3.0, lines
202-205.

-RESPONSE:

Person responsible for response |

James Eber, Commonwealth Edison Company

No speciﬁc documents have been created evaluating the impact of how “[i]t is likely that
increasing the number of times the Nature First Program participants are called during a summer

would decrease customers’ willingness to participate in the program for the amount of incentive
currently provided and increase the churn rate of program participants.”




